Abstract Background/Objective: This systematic review aims to evaluate the effect of interventions based on the mindfulness and/or acceptance process on ruminative thoughts, in patients with depression. Method: Electronic searches in Medline, Embase, Cochrane Central, PsycInfo, and Cinahl until December 2016, in addition to hand-searches of relevant studies, identified eleven studies that fulfilling inclusion criteria. Results: A meta-analysis of the effect of the intervention compared to usual care showed a significant and moderate reduction of ruminative thoughts (g = −0.59, 95% CI: −0.77, −0.41; I 2 = 0%). Furthermore, findings suggest that mindfulness/acceptance processes might mediate changes in rumination, and that they in turn mediate in the clinical effects of interventions. A meta-analysis of three studies that compared the intervention to other active treatments (medication, behavioral activation and cognitive-behavioral therapy, respectively) showed no significant differences. Conclusions: Mindfulness-based cognitive therapy compared to usual care, produces a significant and moderate reduction in rumination. This effect seems independent of the treatment phase (acute or maintenance) or the number of past depressive episodes, and it was maintained one month after the end of treatment. However, further controlled studies with real patients that
The interventions based on the Mindfulness-Based Stress Reduction Program (MBSR; Kabat-Zinn, 1990 ) and on the Mindfulness-based Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) can be considered the most widespread treatments among clinical psychologists who promote mindfulness for the treatment of depression and cognitive rumination. Both are very similar in structure, learning format and even in the active principles, although some differences between them have also been pointed out (Crane et al., 2012; Johnson, Mullen, Smith, & Wilson, 2016) . These two ways of treating human suffering have also been encompassed in so-called third-wave therapies (Hayes, 2004) . According to Hayes (2004) , although these therapies do not have a unique theoretic framework and did not emerge at the same time, they shared some common features. These features include the recovery of a functional-contextual interpretation of behavior, incorporating natural language analysis into the therapeutic field with an emphasis on the development of broader and more flexible behavioral repertoires, values and expectations. But what it is more important, contrary to second-wave therapies and cognitive-behavior therapies (CBT), which direct efforts on modifying or eliminating maladaptive thoughts (and actions), third-wave therapies emphasize acceptance of those thoughts, as a strategy to overcome them. Therefore, they have finally generically adopted the label of ''mindfulness and acceptance based interventions'', integrating four core process: the interest in acceptance, the defusion process, the relevance of ''here and now'', and the ''self as context'' (Hayes, Luoma, Bond, Masuda, & Lillis, 2006; Hayes, Levin, Plumb-Vilardaga, Villatte, & Pistorello, 2013) .
Essentially, the aim of interventions based on mindfulness and acceptance is to adopt a non-combative posture and serene conformity with the onset of physical problems (such as certain chronic pains), or psychological events (e.g. unpleasant memories, feelings of anxiety or depression, fears and threats). The acceptance process consists of individuals having direct and full contact with these experiences, without any psychological defense against them. However, this does not mean maintaining a general resigned attitude, or to abandon any direct effort to change, but to focus on acting on aspects of life more easily changeable, such as overt behavior and the life situations that generate certain emotions (Hayes, Wilson, Gifford, Follette, & Strosahl, 1996) . Thus, people move from an attitude where thoughts or feelings are literally believed (and they must act), to one where they are simply warned. As a result, the negative impact of these thoughts, memories or feelings decreases (even if the frequency or intensity of these events is maintained).
Different studies have revealed the effectiveness of these mindfulness and acceptance-based interventions with different scope and pathologies, as systematic reviews and meta-analyses have supported (A-Tjak et al., 2015; Chiesa & Serretti, 2011; Fjorback, Arendt, Ornbol, Fink, & Walach, 2011; Hofmann, Sawyer, Witt, & Oh, 2010; Montgomery, Kim, & Franklin, 2011; Ost, 2008; Ost, 2014; Piet & Hougaard, 2011; Powers, Zum Vörde Sive Vörding, & Emmelkamp, 2009; Ruiz, 2012) . According to results, acceptance process is a useful mechanism to regulate negative thoughts and, in general, to decrease their negative impact of symptoms. Most of those reviews are basically centered on affective/depressive disorders, and, to a lesser extent, on anxiety disorders.
Ruminative thoughts are presents in several disorders, but especially in depressive disorders. A meta-analysis by Aldao, Nolen-Hoeksema, & Schweizer (2010) shows that rumination represents the more harmful strategy in emotional regulation, compared to other strategies such as avoidance, problem solving, suppression, reappraisal or acceptance. Rumination is a central mechanism in depressive functioning. It is implicated in the relationship between biased cognitive processing and the dysregulation of emotions that typically characterize mood disorders (Gotlib & Joormann, 2010) . In this case, ruminative thoughts are in themselves damaging because patients cannot ''avoid'' thinking about them and this generates discomfort and suffering. The existence of ruminant thoughts has a maintenance function for depression-related conditions (Martell, Addis, & Jacobson, 2001) . Taking into account both the role of ruminative thoughts in depression, and the efficacy of therapies based on acceptance and mindfulness on depressive symptoms, our research question is how these strategies affect to ruminative thoughts. Since these thoughts can be directly or indirectly distressing, an acceptance process can be seen as apparently contradictory. If the presence of rumination interferes with the recovery of mental disorders, an acceptance strategy could be affecting this recovery. In this sense, it can be interesting to know how a mindfulness/acceptance procedure is affecting to ruminative thoughts in depressive patients, how effective the use of the mindfulness/acceptance intervention can be on those thoughts, and whether there is a differential effectiveness with the traditional CBT treatment. Therefore, a systematic review was performed to identify studies that assess the influence of interventions based on the mindfulness/acceptance process on ruminative thoughts, in patients with current or past depression.
Method
The study was performed in accordance with the PRISMA statement, which provides a detailed guideline of preferred reporting style for systematic reviews and meta-analyses ).
Selection criteria
Studies reported in English or Spanish were included according to the following a priori criteria: (1) Trapnell & Campbell, 1999) .
Excluded studies were reviews, editorials, nonrandomized, uncontrolled or observational studies, case series and cases studies. We also excluded studies that presented repeat analyses of data already available in the included studies, as well as those published in a language other than English or Spanish. CBT] ). The search strategies were developed, tested and refined by an experienced information specialist with input from authors (full details can be made available on request). In addition, reference lists of selected articles and other systematic reviews were inspected, and leading researchers in the field of MBCT were contacted to identify further relevant studies. Initially, duplicates were removed from the total number of identified records. Abstracts from the remaining records were then screened to retrieve full-text articles for assessment of eligibility. Finally, studies fulfilling inclusion criteria were selected for meta-analytic assessment. The retrieval process was verified by the four authors (AR, JB, LP, WP). Study inclusion was performed by the authors and disagreements were resolved by consensus.
Identification and selection of studies

Data collection and methodological quality of studies
A data extraction sheet was developed and the data collection included author and year, country of analysis, setting, study design (RCT or pRCT), sample characteristics (including age, sex, type of sample, condition), group characteristics (including intervention, comparison condition, number of group participants, drop-outs and withdrawals, follow-up), primary outcomes, definitions of effectiveness, and main findings. For each eligible study, all relevant data were extracted by one researcher. To ensure the quality and accuracy of the data, a second researcher verified the extracted data with their original sources. Quality assessment of studies was performed by one reviewer and verified for accuracy by a second reviewer using the criteria developed by the NHS Center for Reviews and Dissemination, which include 25 items for assessing the internal and external validity (Centre for Reviews and Dissemination, CRD), 2006). Disagreements between raters were resolved by discussion.
Statistical analysis
A meta-analysis was performed with the RevMan 5.2 software. We used the standardized mean difference (Hedges' g) between treatment and control/comparison groups in the scores' change from baseline to post-intervention (a negative value represents an effect favoring the MBCT intervention). Since only one study reported the standard deviations (SD) of change, we used the baseline average value as a proxy of the pooled SD, as recommended by Morris (2008) . The cumulative result was then calculated by weighting the effect of each study by the inverse of the variance. We used a random effect model since we assumed different true effects across studies.
Statistical heterogeneity was analyzed by means of the Cochrane's Q and Higgins' I 2 statistics (Deeks, Altman, & Bradburn, 2008 ) (a conservative value of 0.10 was established for the significance of Q). A sensitivity analysis, excluding one study at a time was performed to assess its effect on results. Risk of publication bias was assessed by means of the visual inspection of the funnel plot and the Egger's test (Egger, Davey Smith, Schneider, & Minder, 1997 ). Figure 1 shows the selection process. The electronic search yielded 5,245 references without duplicates. Twelve articles, reporting on 11 studies (9 RCT and 2 pRCT), were included (Table 1) . Five studies recruited patients with depression (one of them included a subgroup of nondepressed participants with a history of depression), three studies included patients with residual symptoms, and two included remitted patients. Nine studies compared MBCT to ''TAU'' or ''waiting list'' (McIndoo, File, Preddy, Clark, & Hopko, 2016 included a third group that received behavioral activation). Eight of them applied 8 weekly sessions (Batink, Peeters, Geschwind, van Os, & Wichers, 2013; Geschwind, Peeters, Drukker, van Os, & Wichers, 2011; Jermann et al., 2013; Kingston, Dooley, Bates, Lawlor, & Malone, 2007;  (Schuver & Lewis, 2016) , other compared 8 sessions of MBCT versus CBT (Manicavasagar, Perich, & Parker, 2012) and other 8 weekly sessions of MBCT to medication and placebo respectively (Bieling et al., 2012) . In the nine studies that report the percentage of participants taking antidepressants it was similar between the intervention and control groups (excepting the comparison MBCT vs. medication of Bieling et al., 2012) , ranging from 0% to 90% across studies. Five studies used the Rumination on Sadness Scale (RSS; Batink et al., 2013; Geschwind et al., 2011; McIndoo et al., 2016; Schoenberg & Speckens, 2014; Schuver & Lewis, 2016) , four the Ruminative Response Scale (RRS) (Kingston et al., 2007; Manicavasagar et al., 2012; Shahar et al., 2010; Van Vugt et al., 2012) , one the Rumination/Reflection Questionnaire (RRQ; Jermann et al., 2013) and other used the rumination subscale of the Experience Questionnaire (EQ; Bieling et al., 2012) .
Results
Risk of bias of the included studies
Methodological quality of the included studies is shown in Appendix A. The two pRCT were consider of poor quality whereas all the RCT were classified as having a satisfactory quality. Regarding randomization, Schoenberg and Speckens (2014) allocated subjects depending on the date they were accepted for the MBCT course (before or after 8 weeks until onset of the intervention) and Kingston et al. (2007) on the day of referral, and therefore they present a high risk of bias. Only one out of the remaining studies did not report the randomization method. Eight out of the 11 studies adequately concealed the allocation and five assessed outcomes blinded to patients' allocation. Four studies showed an attrition >20% and four used intention-to-treat analyses. Most studies did not report fidelity of treatment implementation or investigated potential contamination between groups.
Effect on rumination MBCT vs. TAU
We meta-analyzed post-intervention scores of the six studies that compared MBCT to TAU or waiting list, plus the comparison MBY vs home walking program of Schuver and Lewis (2016) (Figure 2) . Jermann et al. (2013) was excluded because their first post-assessment was at 1 month after the end of intervention. For Van Aalderen et al. (2012) we included separately the subgroups of patients with current/no current depression (thus, there were eight estimations). The pooled result was significantly favorable to the mindfulness intervention (n = 516; g = −0.59, 95% CI: 0.77, 0.41; I 2 = 0%). Subgroup analysis (Table 2) showed that there were not significant differences between RCTs (k = 6; g = 0.60) and pseudorandomized studies (k = 2; g = −0.52), studies with depressed patients (k = 4, g = −0.63) vs. those with patients in full or partial remission (k = 4, g = −0.56), or between studies including patients with three or more MDE (k = 5; g = −0.54) vs. studies with less stringent criteria (k = 4; g = −0.67). Van Vugt et al. (2012) did not report data that could be meta-analyzed; they also obtained a significant reduction of ruminations favoring MBCT vs TAU (p < .001, R 2 = .24). Given the low number of studies included in the MA we did not performed Egger's test to assessed publication bias. Visual inspection of the funnel plot showed that the two studies with higher standard errors obtained the strongest effects, which could suggest a ''small-study'' bias, although the number of studies is too low to draw firm conclusions.
Follow up data were available for three studies (Jermann et al., 2013; McIndoo et al., 2016; Schuver & Lewis, 2016) . We meta-analyzed the change in scores from baseline to one-month follow up and the difference favoring the mindfulness groups was significant, although with a smaller size effect than the observed at post-intervention (g = −0.46, 95% CI: −0.81, −0.10; I 2 = 0%).
MBCT vs. active treatments
Three studies included control groups with active treatments for depression (medication, CBT and behavioral activation, respectively). The pooled difference in posttreatment scores compared to MBCT was not significant (n = 113; g = −0.02, 95% CI: −0.39, .35; I 2 = 0%).
Rumination as mediator of MBCT effect on depression
Five studies analyzed the mediator role of rumination in the effect of intervention on depressive symptoms, with mixed results. The studies of Shahar et al. (2010) and Van Aalderen et al. (2012) showed an independent significant mediation effect of rumination (bootstrapping point estimates for the individual indirect effect of −1.87 and −0.54 respectively), whereas Batink et al. (2013) and Bieling et al. (2012) did not find significant results (they did not report numerical data). Manicavasagar et al. (2012) only analyzed the association of post rumination scores and depressive symptoms and obtained a significant result both for MBCT (␤ = −.76, p < .001) and CBT groups (␤ = −.76, p < .001).
We performed an exploratory subgroup analysis of the change in depression scores comparing the studies that obtained medium/strong (g ≥ .50) vs. weak (g < .50) effects on rumination, including all studies that reported data. For the study of Geschwind et al. (2011), we used the data reported in the article of Batink et al. (2013) , since it offers separated results for patients with 2 or less versus 3 or more depressive episodes (and only the former showed a reduction in rumination ≥ .50). For McIndoo et al. (2016) the MBCT sample was split in two equal subgroups, to independently compare them to waiting list and behavioral activation, respectively. Eight studies applied different versions of the Beck Depression Inventory (BDI; Beck, Steer, & Brown, 1996) and two used the Inventory of Depressive Symptoms (IDS; Rush, Gullion, Basco, Jarrett, & Trivedi, 1996) . Studies that showed medium/strong effects on rumination obtained a significant reduction in depression scores (k = 6; g = −0.55, 95% CI: −0.95, −0.15; I 2 = 55%). Schuver and Lewis (2016) accounted for all the observed heterogeneity; in this study, despite the observed reduction in rumination favoring the mindfulness group, no significant differences in depression were found, and excluding it of the MA yielded a g = −.69. In the subgroup of studies that found weak effects on rumination the reduction in depression scores was at the limit of significance (k = 6; g = −0.29; 95% CI: −0.58, 0.00; I 2 = 44%), although there was (non-significant) heterogeneity with two studies showing a medium and strong effect, respectively. The difference between subgroups was not significant (p = .30), although when the mentioned above study of Schuver and Lewis (2016) was excluded it reached the threshold of significance (p = .05).
Discussion
Main findings of the study
In this review we aimed to understand how mindfulness/acceptance therapies affect ruminative thoughts in patients with current or past depressive disorders. Eleven studies were identified in the literature, nine RCT of good methodological quality and two pRCT. There was some heterogeneity among them (e.g. patients in diverse phases of their depressive disorder, number of past episodes, scales used, different attrition rates), but results were statistically consistent. They show that MBCT, compared to usual care, produces a significant and moderate (according to the usual parameters, Cohen, 1988) reduction in rumination. This effect seems independent of the treatment phase (acute or maintenance) or the number of past depressive episodes, and it was maintained one month after the end of treatment. On the other hand, mindfulness/acceptance procedures seems as effective at reducing rumination as other treatments such as medication, CBT and behavioral activation. However, these results must be interpreted with caution given the low number of studies included, but they are in line with the narrative review published by Barraca (2012) , who concluded that acceptance and mindfulness strategies are as or more effective than others such as focalized distraction or some forms of restructuring. However, it can not be ruled out that part of the explanation of this outcome has to do with the common factors of the different therapies that are used for the treatment of depression.
A first consideration is whether these results could be considered unexpected, since mindfulness/acceptance process do not try to reduce (or suppress) unpleasant thoughts, but the emotional impact they produce on the individual. Indeed, some laboratory studies with healthy participants have shown that mindfulness/acceptance strategies, compared to suppression techniques, did not reduced intrusive thoughts but the stress associated with them (Marcks & Woods, 2005; Najmi, Riemann, & Wegner, 2009 ). Unfortunately, the rumination scales used in the included studies assess the occurrence of intrusive thoughts but not their emotional impact. It is possible that the reduction of ruminative thinking is related to the fact of not ''feeding'' those thoughts, as it has been considered that the most frequent onset and the highest intensity of certain thoughts could be related to trying to avoid or reject them, or make them disappear, in accordance with the theory of the ironic process of mental control (Wegner, 1994) . Therefore, although the purpose of acceptance and mindfulness procedures was to allow the ruminative or intrusive thoughts to occur, albeit affecting the patient to a lesser extent, in the end, paradoxically, they would reduce it because of the thoughts not being stimulated by means of attempts to control, restructure or reduce them. This is a desirable clinical outcome, as it would lead to improvement in the patient, but at the current state of research it is not possible to conclude whether improvements in rumination scores are due to the patients' altered relationship with their ruminative thoughts or to the frequency/intensity of these.
A second consideration refers to whether the effects observed on rumination are actually produced by the proposed psychological mechanisms (mindfulness/acceptance). Although most of the included studies applied measures of the participants' perception of their own mindfulness/acceptance skills, only four reported the associations of these measures with rumination (using different statistical approaches). At the correlational level, Van Aalderen et al. (2012) found a statistically significant negative correlation (r = −.56, p < .001) among the scores on the subscale ''accept without judgment'' (from the Kentucky Inventory of Mindfulness Questionnaire, KIMS) and the level of rumination, whereas Bieling et al. (2012) did not observe a significant association using the Toronto Mindfulness Scale. Batink et al. (2013) found that changes produced in rumination by the MBCT intervention were significantly mediated by KIMS scores. Finally, Manicavasagar et al. (2012) observed that post-scores in the Mindful Attention Awareness Scale (MAAS) significantly related to lower rumination in the MBCT group, but not in the CBT condition. This is an interesting result since MBCT did not outperform CBT in the increasing of mindfulness skills or the reduction of rumination; this suggests that MBCT training, rather than increasing mindfulness skills compared to CBT, could enable patients to orientate the application of those skills to their ruminative thinking, whereas CBT would decrease rumination through other psychological mechanisms.
Third, ruminative thoughts have been found as a central mechanism in the onset and maintenance of depressive functioning (Gotlib & Joormann, 2010; Martell et al., 2001) , and therefore we analyzed the mediator role of rumination in the effect of interventions on depressive symptoms. The five studies providing data obtained mixed results, and the heterogeneity of the statistical procedures applied precluded a quantitative synthesis of the data reported. Instead, we performed an exploratory subgroup meta-analysis that showed a better antidepressant effect in the studies that obtained a stronger effect on rumination. The only study that compared MBCT to CBT, Manicavasagar et al. (2012) , found that rumination significantly predicted symptoms at post-intervention (when treatment were decreasing both depression symptoms and ruminative thoughts), and it could raise the question of whether rumination is a central process to feel depressed or it is part of the core of symptoms of depression. In this last case, the decrement of ruminative thoughts can be understood as part of therapy efficacy.
Clinical implications of the mediating role of rumination
From a clinical perspective, mindfulness/acceptance interventions have shown to be as effective to reduce depressive symptomatology as antidepressant drugs or CBT (Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015; Clarke, MayoWilson, Kenny, & Pilling, 2015; Khoury et al., 2013) , but the evidence on their mechanisms of action is still scarce. In this review we have presented an integrated view of the empirical findings about the effect of mindfulness/acceptance interventions on ruminative thoughts in depression. Results are positive and furthermore suggest that changes in rumination are mediated by mindfulness/acceptance processes, and that they in turn mediate in the clinical effects of interventions.
Limitations of the study and implications for future research
However, these conclusions are constrained by several limitations, such as the few studies identified, the heterogeneity of the measures used, the lacking of reporting about associations between rumination, self-perceived mindfulness skills and depressive symptoms, or the scarcity of follow up data. There is a need of more well controlled studies with real patients, that compare the most commonly used cognitive-behavioral techniques to treat ruminative and intrusive thoughts (e.g. restructuring, cognitive exposure or stopping the thought) to the acceptance and mindfulness techniques. It also should be necessary to carry out a comparison of the psychometric properties of the existing instruments to assess rumination, as well as including measures of the participants' perception of their mindfulness/acceptance skills, and of the impact of ruminative thoughts on their psychological functioning. Assessments of these variables should be taken at different time-points during therapy, to analyze the temporal evolution of the changes produced by the intervention (i.e. whether the acceptance of ruminative thoughts occurs before their reduction or not). Medium and long-term follow up data are needed, since relapse and recurrence are common in major depression and different therapeutic strategies could lead to different long-term effects. A more sound knowledge of these aspects will enable a more efficient application of psychological therapies to treat depression, as well as a more personalized treatment according to the different patients' psychological traits and skills. But along with this type of approach, the analysis from a more experiential perspective of the experience of rumination on the part of patients will be another of the challenges for future research. 
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